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(54) PATTERN FORMING METHOD 

(57)Abstract: 

PURPOSE: To prevent the sag of a resist pattern side 
wall and the decrease of dimension controllability, by a 
method wherein a resist pattern is formed, the whole 
surface is coated with resin which does not mingle with 
resist, heat flow of the resist is generated by heat 
treatment, and then the resin spread on the resist is 
eliminated. 

CONSTITUTION: Resist 2 is spread on a substrate 1 to 
be worked. Resist whose main component is positive 
type novolak system resin is used. The resist In a 
desired part is selectively eliminated by using ordinary 
lithography. Water-soluble resin 4 is spread on the whole 
surface, and then heat-treated at a temperature higher 
than or equal to the softening temperature of the resist. 
The water- soluble resin 4 is eliminated by rinsing. 



(Pi: 






5. 



LEGAL STATUS 

[Date of request for examination] 18.01 .1999 

[Date of sending the examiner's decision of 1 3.02.2001 
rejection] 

[Kind of final disposal of application other than 



http://wwwl9.ipdl.jpo.go.jp/PAl/result/detail/main/wAAA9daaT4DA407045510PLhtm 9/16/04 



Searching PAJ 



Page 2 of 2 



the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3218814 

[Date of registration] 10.08.2001 

[Number of appeal against examiner's 2001 -03721 
decision of rejection] 

[Date of requesting appeal against examiner's 12.03.2001 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998.2003 Japan Patent Office 



http://wwwl9.ipdl.jpo.go.jp/PAl/result/detail/main/wAAA9daaT4DA407045510Pl.htm 9/16/04 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of a semiconductor device^ 
and relates to the micro-processing approach of the component by the lithography method especially. 
[0002] 

[Description of the Prior Art] In recent years, detailed-ization of a component progresses and much more 
detailed-ization is demanded from lithography. Compared with the solution characteristic of image of a 
stepper to a wiring pattern, detailed-izing is difficult for especially the hole pattern for electrode 
formation, and development of a detailed-ized technique is needed. The detailed-ized method of a hole 
pattern is heat-treated at the temperature more than resist softening temperature after resist pattem 
formation, and has the approach of micrifying a pattem by heat floating of a resist as indicated by JP,1 - 
307228,A. However, by this approach, the angle of inclination of a resist pattem side attachment wall 
became gently-sloping, and there were troubles, like the point that sufficient mask operation is not 
acquired by the next substrate processing, and a dimension controllability are bad. 
[0003] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is to offer the 
micrifying approach of a pattern without whom of a resist pattem side attachment wall, and lowering of 
a dimension controllability which is the trouble of the above-mentioned conventional technique. 
[0004] 

[Means for Solving the Problem] The above-mentioned technical problem applies to the whole surface 
the resin (water soluble resin etc.) which is not mixed with said resist after resist pattem formation, 
performs heat treatment and makes heat floating of a resist cause after that. Then, it is attained by the 
process which removes the resin applied on the resist. 
[0005] 

[Function] Since heat floating is made to cause after applying resin on a resist pattem, the resin buried in 
the resist serves as a stopper of resist floating, and pattern cmshing of floating depended for carrying out 
too much can be prevented. Moreover, who of a resist pattem side attachment wall can prevent. 
[0006] 

[Example] Hereafter, drawing explains the first example of this invention. Drawing 1 is the sectional 
view showing the process of this invention. As shown in drawing 1 (a), the resist 2 was applied on the 
processed substrate 1 . Here, the resist which uses the resin of the novolak system of a positive type as a 
principal component was used. Next, as shown in drawing 1 (b), the usual lithography removed the 
resist of a desired part selectively. Next, as shown in drawing 1 (c), water-soluble resin 4 was applied to 
the whole surface. Next, as shown in drawing 1 (d), it heat-treated at the temperature more than the 
softening temperature of a resist. Next, as shown in drawing 1 (e), rinsing removed water-soluble resin 
4. 

[0007] The resist clearance field 5 which micrified the resist clearance field 3 formed with lithography 
according to the above process was able to be formed, the flat-surface configuration of the micrified 
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pattern ~ a hole pattern and a line ~ it is a pattern etc. Although the resist which uses the resin of the 
novolak system of a positive type as a principal component was used for the resist 2, it can use, if it is 
the ingredient with which negative resist and a principal component cause heat floating, such as a 
polyisoprene-rubber system, an epoxy system, a polystyrene system, and an acrylate system. There is no 
need that resin 4 is also not necessarily water solubility. It is required not to mix both, when resin 4 is 
applied on a resist 2. Resin 4 can also be replaced with the inorganic film. Moreover, it is also required 
in the case of clearance of resin 4 not to melt a resist 2. 

[0008] The approach of clearance of resin 4 is not restricted to wet. Dry type is sufficient. For example, 
tihe approach of removing as pretreatment of the dry etching of a processed substrate is also possible. 
[0009] Moreover, it is desirable that the softening temperature of resin 4 is higher than a resist 2. The 
temperature which makes heat floating of the resist of the novolak system used here cause was 120 
degrees C or more. 

[0010] The relation between heat treatment time amount and a bore diameter is shown in drawing 2 . 
The novolak system resist was used for the resist 2, and thickness was set to 1 micrometer. Spreading 
thickness was set to 0.6 micrometers and 0.2 micrometers at resin 4 using polyvinyl alcohol, heat 
treatment time amount was changed, and change of a bore diameter was investigated. Heat treatment 
temperature was made into 150 degrees C. the bore diameter before heat treatment - 0.5 micrometers it 
is . 

[001 1] the time of heat treatment time amount being 3 minutes ~ the thickness of polyvinyl alcohol ~ 
0.6 micrometers it is — a case - a bore diameter ~ the case of about 0.4 micrometers and polyvinyl 
alcohol where thickness is 0.2 micrometers - a bore diameter - about 0.3 micrometers It became. 
However, when it carried out, it considered as 6 minutes and the thickness of polyvinyl alcohol was [ the 
increase of heat treatment time amount, or ] 0.6 micrometers further, the bore diameter did not have the 
time and change for about 0.4 micrometers and 3 minutes. Although the bore diameter was set to about 
0.2 micrometers when the thickness of polyvinyl alcohol was 0.2 micrometers, in the hole upper part, 
the phenomenon in which a breadth hole side attachment wail flagged [ a bore diameter ] was seen. In 
such the condition, sufficient mask operation was not acquired in processing of a substrate, but it was a 
problem. Heat treatment time dependency of a bore diameter was able to be made small by thickening 
thickness of polyvinyl alcohol. Moreover, as a result of examining various conditions, when thickness of 
a resist 2 was set to 1, the result with the thickness of resin 4 especially good at 0,3-1.0 micrometers was 
obtained. Moreover, although there is an inclination for a bore diameter to become small when heat 
treatment temperature is made high, becoming small too much can be prevented by forming a resin 
layer. Although polyvinyl alcohol was used for resin 4 here, as a result of experimenting using other 
resin, the data in which the almost same inclination is shown were obtained. 
[0012] 

[Effect of the Invention] According to this invention, the detailed pattern beyond the resolution limit can 
form by easy processing. Especially, detailed-ization of the hole pattern for the electrode ejection of the 
difficult VLSI of detailed- izing can be realized, and it becomes possible to realize manufacture of a 
VLSI using optical lithography. 
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precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the process which forms a resist pattern on a substrate, and the whole surface - or the pattern 
formation approach characterized by including the process which forms in a part the resin which is not 
mixed with said resist, a heat treatment process, and the process which removes the resin which is not 
mixed with said resist. 

[Claim 2] The pattern formation approach that the resin which is not mixed with said resist in claim 1 is 
water soluble resin. 

[Claim 3] The pattern formation approach which is the temperature beyond the limitation that said heat 
treatment process causes heat floating of said resist in claim 1, or the temperature more than softening 
temperature. 

[Claim 4] The pattern formation approach that a resist pattern is a hole pattern. 
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